hydrophilic dentin primers could minimize the effect of sensitivity to moisture on the dentin surface.
The null hypothesis tested in this study was that environmental humidity would not alter the dentin bonding strengths of recently developed two-step bonding systems.
The purpose of the study was to investigate the influence of temperature and RH on the dentin bonding strengths of one-bottle adhesive and self-etching primer systems. used as a substitute for human teeth. After the roots had been removed with a low-speed saw, the pulps were removed, and the pulp chamber of each tooth was filled with cotton to prevent penetration of the embedding media. The labial surfaces of bovine incisors were ground on wet 240-grit SiC paper to a flat surface. Each tooth was then mounted in cold-curing acrylic resin to expose the flattened area and placed in tap water to reduce the temperature rise from the exothermic polymerization reaction. The final finish was accomplished by grinding on wet 600-grit SiC paper until a sufficient area of dentin was exposed. After ultrasonic cleaning with distilled water for 3 min to remove the debris, these surfaces were washed and dried with oilfree compressed air. Double-sided adhesive tape with a 4-mm diameter hole was firmly attached to the flattened surface to restrict the adhesive area. The embedded teeth were transferred to a chamber with controlled temperature and humidity (Type V-85, Atom Corp.,Tokyo, Japan).Because the temperature of the samples was different from the temperature inside the chamber, samples were left for 10 min to equilibrate them Table 1 Two-step  bonding  systems  used   Table 2 Procedures for making bond strength specimens according to each manufacturer's instructions Results Mean shear bond strengths under various environmental conditions are presented in Table 3 . Two-way ANOVA revealed differences in shear bond strength for the different levels of RH, but not for changes in temperature. The bond strength of each bonding system was lower under
Discussion
The results of this study showed that the dentin bond Table 4 Fracture mode of the specimens after the dentin bond strength test: cohesive failure / mixed-mode failure / adhesive failure established; thus the diffusion of the adhesive resin through the entire thickness of the etched dentin might be expected. On the other hand, if the dentin surface is "too wet", the so called "over-wet phenomenon" might take place, and hybrid layer formation might be prevented by phase separation of the hydrophobic components of the bonding agent (21) (22) (23) . It has been emphasized that the wet bonding technique has material-related, technique-sensitive factors that have a significant effect on dentin bond strength (25) (26) (27) (28) . When the specimens are made under conditions of higher RH, the over-wet phenomenon might occur so that the bond strength is diminished. Although the one-bottle adhesive systems use a total-etch technique in order to simplify the clinical application steps, it is difficult to determine the appropriate extent of wetness in the morecomplex clinical situation. Self-etching primers are applied to the tooth surface before application of the bonding agent to ensure maximum adhesion by improving monomer penetration into hydrophilic dentin substrate and improve wettability of the tooth surface by the bonding agent. After application of the self-etching primer, the primed dentin surface should be air-dried because the primer contains solvents like water, ethanol and acetone (29) . Beyond a critical level, excess water may dilute the self-etching primer and weaken the etching effect. Water remaining on the dentin surface might have an adverse effect on polymerization of the bonding agent applied after the dentin priming step (19) . Under high-RH conditions, it would be difficult to evaporate all of the water from the dentin surface. The primed dentin would be expected to contain intrinsic as well as extrinsic water, even after primer application and further air drying. Therefore, a wet bonding technique is not recommended for self-etching primer systems. Another reason for decreased bond strength under higher RH conditions might be the presence of moisture on the hardened adhesives. If the adhesive surface is wetted by oral humidity before placement of the resin composite, close adaptation between the resin composite and adhesive might be prevented. The presence of water on the hardened adhesive resin might interfere with the polymerization of resin composites so that a poorly polymerized resin layer remains at the adhesive interface, leading to lower bond strength values. The results of this study suggest that the extrinsic water derived from oral humidity above a critical level may adversely affect the dentin bonding of two-step bonding systems. Even with one-bottle adhesive systems, the presence of moisture after the adhesive hardens might negate its effectiveness. Care must be taken when using two-step bonding systems in the oral environment, even though the systems employ hydrophilic components in the adhesive or the primer.
